Complement activation by apoptotic cells occurs predominantly via IgM and is limited to late apoptotic (secondary necrotic) cells.
Apoptotic cells activate complement via various molecular mechanisms. It is not known which of these mechanisms predominate in a physiological environment. Using Jurkat cells as a model, we investigated complement deposition on vital, early and late apoptotic (secondary necrotic) cells in a physiological medium, human plasma, and established the main molecular mechanism involved in this activation. Upon incubation with recalcified plasma, binding of C3 and C4 to early apoptotic cells was similar to background binding on vital cells. In contrast, late apoptotic (secondary necrotic) cells consistently displayed substantial binding of C4 and C3 and low, but detectable, binding of C1q. Binding of C3 and C4 to the apoptotic cells was abolished by EDTA or Mg-EGTA, and also by C1-inhibitor or a monoclonal antibody that inhibits C1q binding, indicating that complement fixation by the apoptotic cells was mainly dependent on the classical pathway. Late apoptotic cells also consistently bound IgM, in which binding significantly correlated with that of C4 and C3. Depletion of plasma for IgM abolished most of the complement fixation by apoptotic cells, which was restored by supplementation with purified IgM. We conclude that complement binding by apoptotic cells in normal human plasma occurs mainly to late apoptotic, secondary necrotic cells, and that the dominant mechanism involves classical pathway activation by IgM.